INTRODUCTION
============

Salivary gland neoplasms constitute about 3% of all neoplasms of the head and neck. The pleomorphic adenoma is the most common benign tumor (86%), and the mucoepidermoid carcinoma is the most common malignant tumor.[@B001] Mucoepidermoid carcinoma (MEC) comprises 5-10% of all salivary gland tumors and mainly involves the major salivary glands. The parotid gland is the most common site followed by the submandibular and sublingual glands. The involvement of the minor salivary glands is also noted, with the palate being the most common site. On rare occurrences, MEC involves the mandible as well. The histology of MEC is varied and includes sclerosing, unicystic, oncocytic, sebaceous, clear cell, and goblet cell variants. Recently, a new variant---a Warthin-like variant of MEC---was described in the literature showing specific t(11:19) translocation resulting in *CRTC1-MAML2* gene fusion exhibiting a better prognosis than conventional MEC.[@B002]

We report an uncommon case of a Warthin-like variant of MEC with a diagnostic and therapeutic dilemma.

CASE REPORT
===========

A 56-year-old woman presented complaining of a painless progressive mass on her left cheek over the last 2 months. Clinical examination revealed a solitary 4 × 4 cm mass arising from the left parotid gland. The ultrasound examination showed a cystic lesion localized within the superficial lobe of the left parotid gland. Preoperative fine-needle aspiration cytology revealed a cellular smear consisting of atypical squamous cells, intermediate cells, mucous cells, and cystic macrophages in a necroinflammatory background ([Figure 1](#g01){ref-type="fig"}). Based on the above cytomorphological features, the diagnosis of a high-grade MEC was rendered. The patient underwent superficial parotidectomy with ipsilateral selective neck dissection. Gross examination showed a well-circumscribed solid and cystic tumor measuring 1.8 × 1.2 × 1 cm. The histological examination showed a tumor predominantly composed of epithelial cysts and islands of oncocytic cells with surrounding lymphoid cell-rich stroma ([Figure 2A](#g02){ref-type="fig"}). These epithelial cysts were lined by a bilayered epithelium of oncocytic and basal cells ([Figure 2B](#g02){ref-type="fig"}). At many places, these bilayered epithelia were replaced by squamous cells, intermediate cells, and occasional mucous cells. Moderate nuclear pleomorphism was noted in a few glandular cysts with infiltration of atypical squamous cells with surrounding reactive stroma ([Figure 2C](#g02){ref-type="fig"} and [2D](#g02){ref-type="fig"}).

![Photomicrographs of the tumor - Fine needle aspirate shows presence of squamous cells, mucin containing cells and foamy histiocytes in necroinflammatory background (**A --** H&E, 400X; **B --** PAP, 400X; **C --** MGG, 400X). H&E = hematoxylin and eosin; PAP = Papanicolaou; MGG = May Grunwald Giemsa.](autopsy-09-04e2019122-g01){#g01}

![Photomicrographs of the tumor. **A** **--** Multiple epithelial cysts and surrounding lymphoid rich stroma (H&E, 100X); **B** **--** Epithelial islands showing bilayered epithelium of oncocytic and basal cells (H&E, 200X); **C** and **D** **--** Infiltrating atypical squamous cells showing nuclear atypia, reactive stroma and foci of necrosis (H&E, 400X). H&E = hematoxylin and eosin.](autopsy-09-04e2019122-g02){#g02}

Foci of necrosis were noted. Special stain for mucicarmine and periodic acid-Schiff (PAS) demonstrated intracellular mucin ([Figure 3A](#g03){ref-type="fig"} and [3B](#g03){ref-type="fig"}). A final diagnosis of an intermediate grade MEC, Warthin-like variant was made. Based on the final histopathological diagnosis, no further adjuvant therapy was given. The patient is disease-free at 8 months of follow-up.

![Photomicrographs of the tumor. **A** and **B --** The presence of intracellular mucin and intermediate cells (**A --** Mucicarmine, 400X; **B --** PAS, 400X). PAS = periodic acid-Schiff.](autopsy-09-04e2019122-g03){#g03}

DISCUSSION
==========

The diagnosis and management of salivary gland neoplasms are mainly based on the histopathological entity and the grade of the neoplasm. Benign tumors are usually managed by surgery alone, while malignant tumors require surgery with additional adjuvant therapy. Warthin tumor (WT) and MEC are two histologically distinct salivary gland neoplasms. WT or adenolymphoma is the second most common benign tumor of the salivary glands seen in the elderly population and commonly occurs in the superficial lobe of the parotid gland as a slow-growing indolent mass. Smoking is considered a risk factor for WT.[@B003] Histologically, WT has morphologic characteristics consisting of (i) cystic structures lined by bilayered oncocytic and basaloid epithelium with papillary projections; and (ii) underlying lymphoid stroma. In contrast, MEC is the most common malignant salivary gland tumor, which is histologically composed of a mixture of mucous cells, intermediate cells, and squamous-like or epidermoid cells. MEC and WT are usually not considered in the differential diagnosis of a single lesion because they have distinct clinical and histological diagnostic criteria. However, a tumor showing the morphology of both WT and MEC is very unusual, as in our case.

The main differential of such types of lesions is the malignant transformation of WT, metaplastic changes in WT and the Warthin-like variant of MEC. The coexistence of WT and MEC is rare, with only 29 cases reported worldwide.[@B004]^-^[@B006] Malignant transformation of the epithelial component of WT, such as squamous cell carcinoma, MEC, adenocarcinoma, and undifferentiated, poorly differentiated, and anaplastic carcinoma is extremely rare and only seen in 0.3% of cases.[@B004] Transformation can occur spontaneously or following radiotherapy. Seifert et al.[@B007] proposed four criteria to support a diagnosis of malignant transformation of WT; namely (i) the presence of a pre-existing benign WT; (ii) the presence of transition zones from benign oncocytic to malignant epithelia; (iii) infiltrating growth in the surrounding lymphoid tissue; and (iv) exclusion of metastases to the lymphoid stromal component of a primary extra salivary tumor.

Focal squamous metaplasia in WT is known. Although uncommon, WT with extensive squamous metaplasia is known as "metaplastic WT" or "infarcted WT," with an incidence ranging from 0% to 7.6% of all WTs.[@B008] The differentiation between a metaplastic WT and MEC can be challenging. While the normal epithelium in WT exhibits a double-layered structure, the metaplasia presents an increase in epithelial layers and formation of cystic structures lined by mucus and intermediate cells. The key point of differentiation is the absence of atypical cells and infiltrative growth in metaplasia. However, the presence of both squamous and mucinous metaplasia in WT is extremely rare at 0.2%.[@B009] The third differential diagnosis of the tumor showing both WT- and MEC-like features is the recently described entity: the Warthin-like variant of MEC. The presence of bilayered oncocytic epithelium is the one of the most reliable histological findings that distinguishes metaplastic WT from Warthin-like MEC. The key point is the presence of mucous cells, represented by positive carcinoembryonic antigen and antibody/PAS staining. Epithelioid cells of MEC rarely show keratinization, whereas extensive keratinization is seen in squamous cell carcinoma. The extremely rare condition of "tumor to tumor metastasis" also should be considered. Various cancers, including lung and renal, can metastasize to WT.[@B010] This can be excluded by proper physical and clinical examination.

In 2015, Ishibashi et al.[@B002] gave the first description of a Warthin-like variant of MEC. A similar histomorphology was also described by Heatley et al.[@B011] in a 17-year-old female presenting with a cystic lesion, which, on initial excision, resembled WT and classical mucoepidermoid morphology in the recurrent tumor. A retrospective review of the initial histology revealed the squamoid appearance and focal presence of mucin, which raised the suspicion of Warthin-like MEC. Only eight cases of Warthin-like MEC have been described in the English literature to date ([Table 1](#t01){ref-type="table"}).

###### Previously described cases of Warthin-like MEC

  Author                    Age/sex   Duration             Treatment                                   Adjuvant   Follow-up   Disease status
  ------------------------- --------- -------------------- ------------------------------------------- ---------- ----------- ----------------
  Index case                56/F      2 m                  Superficial parotidectomy                   None       12 m        NED
  Hang et al.[@B012]        53/F      U                    Superficial parotidectomy                   None       NA          NA
  53/F                      12 m      Left parotidectomy   None                                        NA         NA          
  Heatley et al.[@B011]     17/F      U                    Resection                                   NA         48 m        LR
  Ishibashi et al.[@B002]   23/F      1 m                  Resection[\*](#TFN1){ref-type="table-fn"}   NA         10 m        NED
  23/F                      120 m     Resection            NA                                          3 m        NED         
  33/F                      U         Resection            NA                                          8 m        NED         
  46/F                      24 m      Resection            NA                                          10 m       NED         
  60/F                      240 m     Resection            NA                                          1 m        NED         

Extent of parotidectomy not mentioned. LR = local recurrence; m = month; NA = not available; NED = No evidence of disease; U = unknown.

Hang et al.[@B012] described the cytological picture of a Warthin-like MEC as showing dense lymphocytic infiltration and cystic change, which resembled WT on low-power field examination. The tumor epithelium has a metaplastic appearance with squamoid and goblet cells, which could be misinterpreted as intermediate and mucinous cells as in MEC. These findings are similar to our case.

Cytogenetic studies of the tumor showing both WT and MEC characteristics identified specific chromosomal translocations: t(11;19) (q21;p13), and t(11;15)(q21;q26) result in novel fusion oncogenes *CRTC1-MAML2* and *CRTC3-MAML2*, respectively. These fusion genes act as transcription factors on the Notch and CREB regulatory pathway.[@B006] Ishibashi et al.[@B002] reported 15 cases of WT with diffuse squamous metaplasia, 5 of which were reclassified into low-grade MEC after testing positive for *CRTC1-MAML2* gene fusion. Some subsets of WT were also found to harbor t(11;19) translocation. However, various series of metaplastic WT did not find any fusion abnormalities. Metaplastic Warthin-like tumors with fusion gene positivity are more likely to be diagnosed as MEC due to the similarity of the histologic features. Therefore, a definite diagnosis can be confirmed by gene fusion studies. A cytogenetic study was not done in our patient due to financial constraints.

The prognosis of MEC depends on the tumor stage and grade, and the adequacy of resection margins.[@B013] MEC grading is based on the percentage of mucous cells into the low, intermediate, and high grade. Low-grade lesions are usually managed with surgery alone while high-grade lesions or high-risk lesions (with neural invasion, necrosis, mitotic figures, anaplasia), and margin-positive lesions require adjuvant radiotherapy.[@B006] No case of metastases has been reported in patients with MEC coexisting with WT of the parotid gland treated with margin-free excision. However, one patient presented with local recurrence, whose initial margin status was unknown.[@B011] The prognosis of Warthin-like MEC is usually considered with better than the classical MEC given its benign component and the lower grade of the MEC component. Since our patient had intermediate histology with negative margins and negative lymph nodes, no adjuvant therapy was given. She is disease-free at 8 months of follow-up.

The unavailability of the genetic study is a limitation of our report. However, the presence of the histological picture should raise suspicion regarding this rare and clinically relevant variant. The rarity of this tumor has resulted in the lack of definitive evidence for diagnosis and management. Further research is required before this variant can be clearly defined.
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